conjunction with other factors as Giardia sp. (Meshorer, 1969; Sebesteny, 1969; Boorman, van Hooft, van der Waaij & van Noord, 1973; Sebesteny, 1974; Wagner et al., 1974) . It can affect experimental work by shortening life in thymusdeficient (nude) mice (Boorman, Lina, Zurcher & Nieuwerkerk, 1973) , changing macrophage metabolism (Keast & Chesterman, 1972) , and increasing radiation sensitivity (D. D. Myers: communication at AALAS Annual Session 1973, Bar Harbor, USA). As a stressing factor it can convert a latent Sendai virus infection to manifest disease (Ward, 1974) , or enhance the mortality in cadmiumexposed mice (Exon, Patton & Koller, ] 975). S. muris was registered as the 3rd most frequent cause of the breakdown of barrier-sustained breeding units in England (Sparrow, 1976) . Our suggestion is to classify S. mllris as a facultative pathogen.
We have seen acute enteritis in young C57BL/ 6J mice and in a litter of young, captured, European hamsters (Cricetus cricetus), as well as a chronic enteritis in adult nude mice (nufnu) of Han:NMRI stock (Matthiesen, Kunstyi' & Tuch, 1976; Kunstyf, Ammerpohl & Meyer, in press) .
Spironue/eus muris forms cysts which are discharged with faeces of the host (Wenyon, 1926; Brugerolle, Joyon & Oktem, 1973) . Our detailed redescription of the mature cysts now makes it possible to diagnose spironucleosis in vivo. The resistance of these cysts to chemical agents and physical factors will be the subject of a separate publication (Kunstyi' & Ammerpohl, in preparation) .
Materials and methods
Animals. Thymus-deficient nude mice (I/ull/u) of Han: NMRl stock spontaneously infected with S. muris were investigated. They showed no striking clinical signs with exception of enlarged abdomen (Kunstyi', Ammerpohl & Meyer, in press). At necropsy a chronic enteritis was regularly seen. The infected mice showed a significantly lower weight gain (Kunstyf, Meyer & Ammerpohl, in press). Death occurred rarely (Matthiesen et al., 1976) . The mice reared under clean conventional conditions were kept in plastic cages with stainless-steel wire lids without filter caps. The room temperature was 21 ± 1°C, the relative humidity 50-60%, the light-dark cycle 12 + 12 h. Animals were fed a commercial pelleted diet (Altromin GmbH, Lange Strasse 40, D-4937 Lage, Lippe, Germany) and water, not supplementedchemically, from flasks ad libitum. During the experiments Spiro-I/ue/eus-free animals of the same stock were used. Preparation of smears. A small loop full of intestinal content was mixed with 2 drops of saline on a slide, covered with a cover glass and observed with a microscope. One or more fresh faecal pellets removed from the bedding (and therefor not assignable to an individual animal) were rubbed on the slide (mean 0,3 ± 0·18 mg s.d.) and diluted with 2 drops of saline which gave a dilution in the range 1:150 to 1:580. Some smears were stained with Giemsa stain. This procedure was subsequently slightly modified (Kunstyf, Ammerpohl & Meyer, in press). Optical systems. A light microscope was used. Fresh unstained smears were observed using phase contrast or Nomarski differential interference contrast. Stained smears were observed with an ordinary optical system. Quantitative assessmel/t. At 500 diameters magnification, the cysts or trophozoites were counted in 20 randomly selected fields.The total number counted was taken as a semi-quantitative assessment for comparative purposes.
Experiments.
Small groups (4-6) of Spirollllclelis-free 1111/1111 mice were infected via drinking water either with trophozoites (scrapings and contents of the small intestines of SpiroJlllclelis-infected mice- Table  2 group B) or with cysts (from the faeces of infected mice- Table 2 group C). The control group (A) remained uninfected. All groups were kept under laminar-flow conditions in a tilter rack (Ehret GmbH, Postfach J230, D-7830 Emmendingen 14, Germany) to avoid cross contamination. For 3 weeks subsequently the faeces were examined daily for cysts.
Kunstyf
Results and discussion Making a semiquantitative assessment of S. muris from different parts of the intestine of infected athymic mice, we found viable forms (trophozoites) almost exclusively in the contents of the small intestine (Table 1 ). In the remainder of the gut and in the faeces, small cysts of typical shape were found (Fig. 1:2 2. Mawre cysts from faeces. Typica I dark appearance with light halo. Unstained. phase contrast.
Immature cyst from the caecum'
Vigorous motion of Aagella located in the space between the lower 2/3 of the body and the cyst membrane can be seen by phase contrast. With maturation, the motion of the flagella becomes interrupted and slow. Note a distinct light halo and a generally lighter appearance of the cyst. Phase contrast.
4-7. 'Eastcr-egg'
banded cysts from the colan. The dark pole is due to the staining of both nuclei of the parasite. The light strips are bclieved to be the Aagella under the cyst membrane. Giemsa stain.
8. Mature cyst from faeces. Using Nomarski differential interference contrast the Aagella can be seen (imperfectly) in the cyst. 9. The same cyst as in Fig. 1:8 taken in .nother optieal plane. Anoeher configuration of the flagella can be seen. Fig. 1:8 x 500 magnification (mean from 5 animals) preparations examined at 500 or even 200 diameters the motion of flagella could be seen distinctly through the transparent membrane in a majority of fresh immature cysts from caeca ( Fig. 1 :3) . Giemsa staining showed the lighter-coloured flagella to be arranged mainly perpendicularly to the long axis of the cysts. Together with dark nuclei at one pole, they give the cysts a characteristicly banded or 'Easter-egg' appearance ( Fig. 1 :4-7) . The unstained mature cysts from the faeces, when observed with phase contrast, seem darker in colour ( Fig. 1 :2, 10 and 11 ) than fresh cysts from the caecum (Fig. 1 :3) , with a distinct light halo and no internal flagellar motion. At greater magnification, however, the flagella can be seen in unstained cysts by special light-microscopic techniques ( Fig. 1: 8-11 ).
The same cyst as in
The hypothesis that these cysts are environmentally resistant forms of S. muris that are excreted from the host is based on their size (1'4 ± 0,3 x 4,0 ± 0·2 11m), the presence of moving or fixed flagella, and the repeated observation of trophozoites 'hatching' from the cysts in fresh preparations of small intestine contents. One vigorously moving trophozoite disrupted the cyst membrane.
We confirmed this hypothesis with a simple experiment which was performed 3 times ( 
Group C
given cysts group (A) using the semiquantitative method. The animals of the group B, infected with scrapings and contents of the small intestine, i.e. mainly, but not exclusively, with trophozoites, started to excrete the cysts irregularly on the 8th, 3rd and 5th day respectively. Mice in group C, which were infected with the faeces containing large numbers of mature cysts but no trophozoites (see Table 1 ), started to excrete the cysts regularly 2 or 3 days later. Thus the prepatent time for S. muris is 2-3 days. The irregular period between ingestion of 'infectious' material and excretion of cysts in animals in group B may have resulted because few mature cysts were given (most of those given were immature).
We assume the trophozoites are not able to pass the stomach (Kunstyr, Peters & Gartner, 1976) and infect other animals, although this cannot be verified until pure suspensions of cysts and trophozoites are obtainable. 
